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(74) [Attorneys) Representing All Applicants] 
[Patent Attorney] 
(57) [Abstract] 

[Problem] Adsorbed matter while adsorbing pleat geometry bei 
ng stability filter material replaceable type air filter whichcan be 
exchanged with new filter material pack easily to filter material, 
at timeof filter material exchange filter material pack of sinple. 
structure just is removed offers 

[Means of Solution] Has filter material (4) which pleat you sna 
p and is processed filter material pack (2)which, Has filter 
material terminal receiving fixture (5) which possesses endface 
(5' and 5 ") of shape whichcorresponds with to edge of 
pleat shape of filter material (4) of theaforementioned filter 
material pack (2) and edge (4*) of straight line respectively air 
filter external frame (l)which, filter material holding down 
framework which possesses endface ( 3' and 3" ) of theshape 
which endface of aforementioned filter material terminal 
receiving fixture (5) ( 5' and 5 ") with clampingdoes edge ( 4* 
and 4" ) of aforementioned filter material in between, 
correspondsto endface ( 5' and 5 ") of aforementioned filter 
material terminal receiving fixture (5) (3) with, it designatesthat 
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[aaim(s)] 

[Qaim 1 ] Has filter material (4) which pleat you snap and is pr 
ocessed filter material pack (2)which, Has filter material 
terminal receiving fixture (5) which possesses endface ( 5' and 
5 ") of shape whichcorresponds with to edge (4) of pleat shape 
of filter material (4) of theaforementioned filter material pack 
(2) and edge (4") of straight line respectively air filter external 
frame ( 1 )which, filter material holding down framework which 
possesses endface ( 3' and 3" ) of theshape which endface of 
aforementioned filter material terminal receiving fixture (5) ( 5" 
and 5 ") with clampingdoes edge ( 4' and 4" ) of 
aforementioned filter material in between, correspondsto 
endface ( 5' and 5 ") of aforementioned filter material terminal 
receiving fixture (5) (3) with, filter material replaceable type air 
filter whichdesignates that it consists of as feature. 

[Claim 2] Filter material (4), filter material replaceable type air 
filter which is stated in Claim 1 which designates the(A) hot 
melt adhesion fiber and that it consists of (B) electret film split 
fiber as feature. 

[Claim 3] Filter material (4), (a) fineness hot melt adhesion fi 
ber of 1 5 to 200 denier and (b) average fineness theelectret 
film split fiber of 1 to 1 5 denier exists together with existing 
together ratio (a)/(b) =40/60 to 95/5(weight ratio), (b) being (a) 
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and hot melt adhesion being done, filter material replaceable 
type air filter whichit states in Claim 2 which designates that at 
same time thebulk density is 0.005 to 0.05 g/cc as feature. 

[Claim 4] Filter material replaceable type air filter which is sta 
ted in Claim 1, 2 or 3 which designates that thefilter material 
(4), has thickness of 1/3 to 1/10 of gas permeation direction 
length of the filter material pack (2), possesses filtration surface 
area of 1 .3 to 4-fold of surface area of gas permeationaspect of 
filter material pack (2) as feature. 

[Claim 5] Filter material replaceable type air filter which is sta 
ted in Claim 1 , 2, 3 or 4 which designates that pleat head (7)of 
multiple of one surface or both surfaces of front and back any 
of filter material (4) which pleatyou snap and is processed is 
locked with respective pleat shape fixedsupport material (8 and 
8) as feature. 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] As for this invention, filter 
material replaceable type air filter and especially building air 
conditioning , it is somethingregarding filter material 
replaceable type air filter which can use for air conditioner 
which begins factory air conditioning and one for OA 
equipment air conditioning. 

[0002] 

[Prior Art] Until recently, filter material pleat you snapped any 
typical things ofthe filter material replaceable type air filter 
and, processed, between respective pleat wave youarranged 
aluminum separator which is processed in upstream side, and 
downstream side youprevented filter material pleat with wind 
pressure stacking. In addition, four lap in inside surface of filter 
material replaceable type air filter external frame it locked the 
filter material with adhesive. 

[0003] 

[Problems to be Solved by the Invention] pleat you snapped ab 
ove-mentioned conventional filter material replaceable type air 
filter and, arranging withthe filter material and aluminum 
separator of large amount which is processed alternately,you 
assembled, in order to lock four lap of filter material with 
adhesiveof large amount, production with assembly of filter 
material replaceable type air filter beingtroublesome, at same 
time weight was heavy, handling property ofthe filter material 
replaceable type air filter was bad. In addition, including also 
external frame after after use, in order youexchange to abolish 
filter material, viewpoint mustard of earth's environmental 
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protection T it was aproduct which is large to environmental 
burden, this invention solves in filter material adsorbed matter 
while adsorbing pleat shapebeing stability problem which above- 
mentioned conventional filter material replaceable type air 
filter has, thatthe filter material replaceable type air filter which 
easily can be exchanged with new filter material pack is 
offeredas objective, at time of filter material exchange filter 
material pack of simple structurejust is removed designates. 

[0004] 

[Means to Solve the Problems] Above-mentioned objective is a 
chieved for sake of, As for filter material replaceable type air 
filter of this invention, Has filter material 4 which pleat you 
snap and is processed filter material pack 2which, Corresponds 
with to edge 4' of pleat shape of filter material 4 of 
theaforementioned filter material pack 2 and edge 4" of straight 
line respectively endfece 5' of shape which, 5 " endfece 5* of 
air filter external frame 1 and aforementioned filter material 
terminal receiving fixture 5 whichhave filter material terminal 
receiving fixture 5 which it possesses, edge 4' of 
aforementionedfilter material, 4" clamping is done with 5 
endfece 5' of theaforementioned filter material terminal 
receiving fixture 5, 5 " endfece 3' of shape whichcorresponds, 
it designates that it consists of filter material holding 
downfiamework 3 which possesses 3" and, as feature. 

[0005] Consists of above-mentioned constitution as for filter m 
aterial replaceable type air filter which, edge 4' of filter 
material 4, 4" respective endfece 3' of air filter external frame 
1 and filter material holding down frame work3, Because 3" , 5' 
and 5 n with clamping it isdone, effectively be able to utilize 
narrow gas permeation aspect, at thetime of filter material 
exchange filter material pack which pleat you snap and 
isprocessed just is removed can exchange with new filter 
material pack whileadsorbing easily in stability without adsorbed 
matter pleat shape of filter materialdeforrning. 

[0006] In addition, as for filter material replaceable type air flit 
er of this invention, filter material 4, designates the(A) hot 
melt adhesion fiber and that it consists of (B) electret film split 
fiber as feature. 

[0007] Filter material replaceable type air filter which consists 
ofabove-mentionedconstituuon,hotrneltadhesiondoing hot 
melt adhesion fiber and electret film fiber, can maintain bulk of 
filter material. 

[0008] In addition, as for filter material replaceable type air filt 
er of this invention, filter material 4, (a) finenessthe hot melt 
adhesion fiber of 1 5 to 200 denier and (b) average fineness 
electret film split fiber of 1 to 1 5 denier existstpgether with 
existing together ratio (a) /(b) =40/60 to 95/5(weight ratio), (b) 
being the(a) and hot melt adhesion being done, it designates that 

P.5 
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at same time thebulk density is 0.0005 to 0.05 g/cc as feature. 

[0009] As for filter material replaceable type air filter which co 
nsists of above-mentioned constitution, it ispossible, withstands 
use under high air speed, to maintain thebulky weave of filter 
material with hot melt adhesion fiber of thick fineness it 
contributes even forthe pressure loss maintenance where filter 
material is low. On one hand, as for electret firmus pp. jp7 
fiber of fineness, it is possible,to raise trapping efficiency of 
floating particle, in bulky weave of hot melt adhesion fiber 
which is amain component of filter material, electret firmus pre 
° jp7 fiber which is a secondary component dispersingwith 
single fiber state, it can hold down pressure loss due to electret 
firmus pre o jp7 fiber. 

[0010] fa addition, it designates that as for filter material replac 
eable type air filter of this invention, the filter material 4, has 
thickness of 1/3 to 1/10 of gas permeation direction length of 
the filter material pack, possesses filtration surface area of 1 .3 
to 4-fold of surface area of gas permeationaspect of filter 
material pack as feature. 

[001 1] Filter material replaceable type air filter which consists 
of above-mentioned constitution is optimum rangeconsidered as 
relationship between trapping efficiency and pressure loss. 

[0012] fa addition, pleat you snap filter material replaceable ty 
pe air filter of this invention and, pleat head 7of multiple of 
one surface or both surfaces of front and back any of electret 
filter material which is processedthe respective pleat shape fixed 
support material 8, you designate that it locks with the8' as 
feature. 

[0013] As for filter material replaceable type air filter of this in 
vention which consists of above-mentionedcxmstitution, filter 
material pack, in filter material adsorbed matter while adsorbing 
thepleat geometry being stability, at time of filter material 
exchange you remove thefilter material pack of simple 
structure, you have become structure which can be exchanged. 

[0014] 

[Embodiment of Invention] Below, embodiment of filter materi 
al replaceable type air filter of this invention based on the 
drawing is explained. 

[0015] Before filter material replaceable type air filter of this in 
vention to unite, state in Figure 1 isshown with oblique view, 
filter material replaceable type air filter of this invention is 
formed mainly from air filter external frame 1, filter material 
pack 2 andthe filter material holding down framework 3 . air 
filter external frame 1 filter material terminal receiving fixture 
5 which receives filter material terminal of filter material pack 
2 to insideof that framework is provided over four lap. fa case 
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of Figure 1 , as for top and bottom sides aspect of filter 
material terminal receiving fixture 5 with theendface 4" of 
straight line, as for left and right side surfaces it has possessed 
edge 4' of thepleat shape which is agreeable to pleat snapping 
shape of filter material, edge 4' of filter material and clamping 
doing 4" and endface 5' ofthe filter material terminal receiving 
fixture 5, 5 " endface 3' of shape which corresponds, withthe 
filter material holding down framework 3 which possesses 3", 
thepleat shape of filter material it is possible to obey from fact 
that itbecomes deformed pressure etc of fluid with, edge 4' of 
filter material, endface 5' of filter material terminal receiving 
fixture 5 and filter material holdingdown framework 3 which 4" 
clamping are done, as forreceiving width of 5 3' and 3" it is 
usual tobe a 5 to 20 mm extent. 

[00 1 6] Regarding to this invention, pleat snapping pitch of filte 
r material which i ruses is not something which especially is 
limited. It is approximately 3 to 10 times of thickness of for 
example filter material, 1 0 to 1 50 mm extent isdesirable 
concretely, shape of pleat snapping is a wave , a V-shape and 
a U-shape etc,even among them pleat snapping of wave is 
recommended fromthe viewpoint of useful lifetime of filter 
material, pleat snapping pitch calls distance to head of next * 
doorfrom pleat head of one surface of filter material, when 
pitch is notthe uniform, mean value is taken. 

[0017] In addition, regarding to this invention, by fact that filt 
er material pack 2 whichis stored up in inside of external frame 
1 is held down from upstream side,the filter material end part 
seal it does filter material holding down framework 3which it 
uses, material of filter material holding down framework is used 
plastic , the metal and wood etc as needed. 

[00 1 8] Filter material which is used for this invention being a pr 
eferably electret filter material, in this case, isformed by 
electret fiber , but those which in order to keep pleat geometry 
rrrixthe hot melt adhesion fiber other than electret fiber are 
desirable. Fact that it is desirable even among them hot melt 
adhesion fiber and electret firmus p_? jp7 fiber is something 
which administers hot melt adhesion molding and fabrication to 
quite bulky, hot melt adhesion fiber fiber fineness is 1 5 to 200 
denier and more preferably 30 to 1 00 denier, there is a spiral 
crimp and astaple etc which administers mechanical crimp in 
order to show bulk 

[001 9] Reason whose it is desirable to use those of thick finenes 
s whichdepends on hot melt adhesion fiber is, withstands use 
under high air speed, inorder to maintain bulky weave of filter 
material, with hot melt adhesion fiber for pressure 
lossmaintenance where at same time filter material is low it is an 
irnportantthing. On one hand, because in bulky weave which 
possesses space where thehot melt adhesion fiber where reason 
whose it is desirable to use those of finenesswhich depends on 
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electret firmus pre-s jp7 fiber, is, is main component of filter 
material inorder to raise trapping efficiency of particle, is wide, 
electret firmus prt^ jp7 fiberwhich is a secondary component 
is dispersed with single fiber state there is an effect towhich you 
can hold down pressure loss due to electret firmus po jp7 
fiber. 

[0020] Conjugate fiber where hot melt adhesion fiber, has core- 
shell type , rectangular core core-shell type and side-by-side 
type or other cross section structure,consists of polymer of 2 
component of low melting point component and high melting 
point component isgeneral, it can produce with known method. 
As polymer of low melting point component, you can list 
polyethylene , ethylene vinyl acetate , the copolyester , 
copolymerized polyan^ melting point 

of low melting point component polymer 100 to 130 °C 
extent is suitable, it is important the30 °C to be at least higher 
than high melting point component polymer. In addition, you 
can list polypropylene, polyester, polyamide and themixture 
of those as high melting point component polymer. 

[002 1 ] Oil for spinning to hot melt adhesion fiber which is used 
for this invention hasbeen allowed to have deposited, but it is 
possible to be a fiber whichremoves oil for spinning, As 
removal method of oil for spinning, you can list washing with 
the water washing, hot water washing and tetra sodium 
pyrophosphate aqueous solution etc. 

[0022] Regarding to this invention, electret fiber whose it is desi 
rable to use, canuse electret fiber of public knowledge that way, 
but because it is a preferably electret firmus po jp7 fiber, you 
explain embodiment concerning electret firmus jp7 fiber. 
As material of this fiber, polypropylene , polyethylene , 
syndiotactic polystyrene or other polyolefin type polymer and 
the poly 4 - methyl - 1 - pentene or other - polyolefin 
type polymer , you can list Teflon or other fluoropolymer , 
polycarbonate and polyester etc. undrawn film from these 
polymer due to melt extrusion is drawn up, drawn film isformed 
by in 5 to 1 0 times drawing this undrawn film next in vertical 
and/or transverse direction. Fit makes electret film after that, 
with charge , splitdoes with splitting cutter and makes fiber, 
electret firmus pre^ jp7 fiber isacquired. As for electret 
formation of film, it is possible, to do corona discharge , 
electric fielddischarge and electron beam illumination , with 
frictional charging or other charge method in addition 
combining thesecharge methods it is good. 

[0023] Regarding to this invention, as for electret firmus p. 
jp7 fiber which it uses, it isdesirable to maintain surface charge 
density with retention of 70 % or higher in theatmospheric 
temperature of 120 °C, vis-a-vis value of initial stage surface 
charge density. Because because, melting polymer of low 
melting point component which is a melt adhesion component 
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ofthe hot melt adhesion fiber at heat, connection between fiber 
after achieving it isnecessary to have possessed sufficient 
trapping efficiency. Therefore, when for example polyolefin 
type polymer is designated as electret firrnus pp jp7 fiber, 
inorder to grant electret heat resistance, it is desirable to use 
additive. This kind of additive doing, bis(4-t- 
butyiphoiyl)sodium phosphate , Like sodium -2,2'- 
ethyhdenebis (4,6-di - t-butyl phenyl ) phosphate is resin 
modifier , tris (3,5-di - t-butyl - 4 - hydroxy pen di jpl 1 ) 
isocyaimrate, 1,1,3 -tris (2 - methyl - 4 - hydroxy - 5 - 1- 
butyl phenyl) butane, 1, 1- bis ( 2' - methyl - 4' - hydroxy 
- 5' - t-butyl phenyl ) butane , 2,2 - thio - diethylene bis [3 - 
( 3, 5-<ii - t-butyl - 4 - hydroxyphenyl ) propionate ], 3,9 - 
bis [2 - {3 - (3- t-butyl -4 -hydroxy- 5 - methylphenyl ) 
propanoyl oxy } - 1,1-di methylethyl ] - 2,8,10 - terra oxa 
spiro [5,5] undecane , bis (2,4-di - t-butyl phenyl ) 
pentaeiythritol di phosphite , bis (2,6-di - t-butyl - 4 - 
methylphenyl ) pentaerythritol di phosphite , ethylidene bis 
(4,6-di - t-butyl phenyl ) octyl phosphite , antioxidant and 3 - 
(N - salicyloyl) amino - 1,2,4 - triazole like tris <2,4-di - 
t-butyl phenyl ) phosphite, heavy metal inactivity agent and 2 - 
( 2' - hydroxy - 5' - methylphenyl ) benzotriazole like 
decanedicarboxylic acid di salicyloyl hydrazide, 2 - ( 2' - 
hydroxy - 3' - t-butyl - 5' - methylphenyl ) - 5-chloro 
benzotriazole , 2, 2' - methylene bis [4 - (1 , 1 ,3,3 - tetramethyl 
butyi)-6- ( 2- N- benzotriazole -2-yl) phenol], bis (5- 
benzoyl - 4 - hydroxy - 2 - methoxyphenyl ) methane, 
tetrakis (2,2,6,6 - terrarnethyl - 4 - bipyridyl ) - 1,2,3,4 - 
butane terra carboxylate , the 1,2,2,6,6 -pentamethyl -4- 
bipyridyl/ , , photostabilizer , magnesium stearate , 
aluminum stearate and like aluminum lauratethe aliphatic acid 
metal salt etc like ' - tetramethyl - 3,9 - [2,4,8,10 - terra 
oxa spiro (5,5) undecane] diethyl (Mixture) - 1,2,3,4 - butane 
terra carboxylate can be listed. These addition quantity differ, 
with types of additive, but range of the0.05 to 5 weight % is 
effective. 



[0024] There is a method which split does film, to splitting met 
hod whichmakes split fiber from electret film needle type 
cutter , with screw type cutter and blade type cutter etc split 
is done and small fibrous split fiber isthe fiber of net condition 
which you communicate, it is possibleto be a shape of 
fibrillation short fiber which cuts oflf this fiber in fiber length 50 
to 100 mm. When average fiber fineness of fiber which is used 
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for this invention, it is al to 15 denier, it shows with width and 
thickness of fiber, evensplit width 10 m to 500 m is 
desirable, it is a more preferably 20 m to 300 m and a 
most preferably 40 m to 100 m, thickness the3 mto 
30 m is desirable. As for surface charge density of electret 
firmus pre ^ jp7 fiber it is desirable to possess themaximum 
surface charge density which is shown with formula of Roots, 
but it is notsomething which is limited to that. 

[0025] Regarding to this invention, proportion of hot melt adh 
esion fiber and electret firmus pr? jp7 fiberof desirable filter 
material is 40/60 to 95/5 in order to use, hot melt adhesion 
fiber thehot melt adhesion fiber, or with electret firmus jo_ 
jp7 fiber melt adhesion has done in partial orthe entirety. 
When hot melt adhesion fiber is under 40 %, melt adhesion 
points of fiber arefew either, mechanical strength of filter 
material is low or, stops withstanding bythe particle filtration 
operation under high air speed considerably. On one hand, 
when hot melt adhesion fiber is 100 %, becomes particle 
filtrationonly of mechanical trapping mechanism completely, 
color comparison method trapping efficiency per initial 
pressure loss low becomesconsiderable as filter material for air 
filter, is not desirable. 

[0026] Regarding to this invention, bulk density of desirable filt 
er material is 0.005 to 0.05 gfccin order to use, is more 
preferably 0.01 to 0.03 g/cc. " bulk density " is sought removal 
doing weight (gfatt) of filter material with thickness (m). 
Measurement of this thickness uses value which was sought with 
theload of 1 .25 gfcm2 with compressive elasticity tester of 
Maeda industry KK make. 

[0027] Regarding to this invention, desirable filter material, mix 
ing known method , the for example hot melt adhesion fiber 
and electret firmus prt^ jp7 fiber with card, makes web in 
orderto use, hot air blows out this web from one side and hot 
melt adhesiondoing with slew air type oven which is absorbed to 
other, canacquire. air speed of slew air of this time, is 0.5 to 5 
m/sec and more preferably 1 to 3 m/sec. Even when bulk 
density of filter material being small, summary fiber alignment 
it ispossible to flat surface of filter material to do fiber which 
forms the filter material as filter material construction which it 
withstands use under high air speed, in parallel, but fiber 
alignment it is possible to large approximately perpendicular to 
do. filter material of verticality arrangement of the latter 
continuing card fleecein filter material thickness, folding, can 
produce by fact that hot melt adhesion itdoes pleat of filter 
material which is adjacent, portion model diagram of three- 
dimensional bulky construction of filter material is shown in 
Figure 2. As for in the diagram 1 1 as for hot melt adhesion 
fiber and 12 it is a electret firmus pi?jp7 fiber, these contact 
portion are done hot melt adhesion. 
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[0028] Regarding to this invention, as for filter material which i 
t uses, fact thatthe thickness is 3 to 30 mm is practical. Because, 
In order to become filtration surface area of 1 .3 to 4-fold of air 
filter opening surface area, filter material thepleat you snap 
filter material replaceable type air filter of this invention and 
process and it is ideal tostore up inside air filter external frame, 
but when, because filter material thickness is under the3 mm 
useful lifetime as air filter short to become considerable, in 
additionwhen filter material thickness exceeds 30 mm, because 
construction resistance for gas permeation ofthe air filter 
becomes large, it is not desirable. 

[0029] One of feature of air filter of this invention is to be for 
med by thefilter material where filter material pack is 
processed in pleat snapping shape, butbending filter material 
which possesses thickness of approximately 1/3 to 1/10 ofihe 
gas permeation direction length of preferably and filter 
material pack to waveform itstores up inside framework of air 
filter. In case of this kind of store, filtration surface area of 
filter becomes almostthe 1 .3 to 4-fold of surface area of gas 
permeation aspect of air filter. When thickness of filter 
material it is thin in comparison with 1/10 ofthe gas 
permeation direction length of air filter, pressure loss becomes 
low, but inthe point, trapping efficiency of particle because 
filtration surface area is held down low itmeans that 
performance is inferior. But, when filter material is too thick, 
because pressure loss in same filtration surface areabecomes 
large 1/3 extent is upper limit. 

[0030] Furthermore, "gas permeation direction length of filter 
material pack" with, pleat you snap and you call height to 
thepleat head of opposing side surface from pleat head of one 
surface filter material, beingprocessed almost you are suitable to 
length which from valleyof endface 5' of pleat shape of filter 
material holding down framework adds thethickness of filter 
material to height to crest. " filtration surface area " With, it is 
a surface area of filter material which can filter air, 
beforebending substantially, it is equal to filter material surface 
area. In addition, it is "surface area of gas permeation aspect" 
with, a flat surface surface area of air intake aspect inside 
theframework ( filter material terminal receiving part and 
filter material holding down framework) of air filter of air filter. 
If gas permeation aspect of framework of air filter is square, 
thesurface area of square which is decided from inside dimension 
of framework isthe surface area of gas permeation aspect. 
When gas permeation is obstructed by filter material terminal 
receiving part and filter material holding downframework inner 
frame, that surface area of portion which is obstructed isnot 
included. 

[003 1] Pleat you snap with filter material as waveform and proc 
ess inside theframework of air filter and filtration surface area 
becomes larger than surface area ofihe gas permeation aspect, 
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by storing up, but it is a range whose it isdesirable to designate 
ratio as 1 .3 to 4-fold usually. In addition, ratio exceeding 4-fold, 
when it tries to raise theratio of filtration surface area, like 
Prior Art passing by troublesome step , it makes windvane shape, 
or dense folding becomes necessary. 

[0032] If with this invention, it is a air filter of above-mentione 
d range, shape and size and gas permeation direction length 
(depth) as especially air filter etc are notlimited. standard 
standard with present market, vertical 610 mm , side 610 mm , 
has become depth (thickness)290 mm or 150 mm with 
external shape dimension, but because as forthe depth there is a 
tendency which becomes small attendant upon thedemand for 
making thin of air filter, it is set according to required property. 
In addition, store method of filter material inside air filter. 
Also holding method of wrinkle shape is free in aforementioned 
range. 

[0033] As for aforementioned or other filter material which is u 
sed with this invention, factthat it possesses construction where 
loss of pressure in air speed of 2.7 m/secis 70 to 300 Pa is 
practical. 

[0034] Is used with this invention as for filter material which, ai 
r speed of gas which passes filter material being under highair 
speed of 1 to 3 m/sec extent, you can use with small filtration 
surface area where color comparison method trapping 
efficiencywhich is a characteristic of air filter of neutral talent 
we possess characteristic,the 60 to 95 % and pressure loss 
practical range, we are close to flat platewithout doing folding 
processing and sack type processing unlike thefilter material for 
conventional neutral talent air filter, finely. 

[0035] Pressure loss in air speed of 2.7 m/sec of electret filter m 
aterial which is used withthe this invention is 70 to 300 Pa, but 
low pressure loss of this filter material can be achievedfrom hot 
melt adhesion fiber and electret firmus p_*? jp7 fiber of 
aforementioned fiber fineness, when pressure loss above this it is 
high in initial stage, load to the air conditioner vessel becomes 
large and is not desirable. 

[0036] Pleat you snap filter material pack 2 which is used with t 
his invention and youconsist of filter material 4 which is 
processed, pleat geometry of plural isgranted with method of 
option, pleat of preferably and filter material with those head 
from both front and back sidesof filter material, respective pleat 
geometry fixed support material 8, is locked with the8. This 
pleat geometry fixed support material 8, rigid filter material 
pack is formed by fact that 8is provided in both front and back 
sides of filter material. 

[0037] As for pleat shape fixed support material which is used w 
ith this invention, you canlist support material of rod shape 
structure of network structure and plural, concretelythere is a 
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plastic mesh , a cheesecloth , a nonwoven fabric , a woven 
fabric , a twine , a wood fragment and arod shape hot melt 
resin etc. Especially, it is a desirable material in point which by 
factthat contact pressure it does pleat head of filter material to 
which surface thepieat snaps rod shape hot melt resin, to resin 
rod of molten state and is processed asthe pleat shape fixed 
support material filter material and bonding operation it is 
possible, pleat shape fixed support material 8, 8' consists of 
rod shape hot melt resin in Figure 1 ,the partially melt bonding 
is done with pleat head 7 of filter material. In addition pleat 
shape fixed support material 8, arrangement of 8' is 
notsomething which size of opening part entire surface of air 
filter cover is done,amount of width of filter material terminal 
receiving part it has been located narrowly. 

[0038] 

[Working Example(s)] Below, content and effect of this inven 
tion are explained with Working Example,but as for this 
invention gist if it does not deviate, it is notsomething which is 
limited in Working Example below . 

[0039] Working Example 1 

Core-shell type hot melt adhesion fiber (polyethylene / polypro 
pylene) (32 denier and fiber length 64 mm ) with supplying 
respective lap of electret firrnus pr P jp7 fiber (5 denier , 
fiber length 90 mm and aluminum stearate 0. 3 wt% is added 
polypropylene film ofthethickness 10 m which) to roll card, 
while drawing up card fleece, with lattice layer advancing 
directionof fleece shifting this fleece little by little in right angle 
thefolding laminating, web it formed, 2 min heat treatment did 
this web nextwith hot air oven (slew air system) of 1 30 °C and 
after cooling, made filter material. As for weight of this filter 
material as for 230 g/n£ and thickness it was al 1 mm Next, 
among air filter external frame 1 (Vertical 610 mm , width 610 
mm and depth 65 mm ) which install filter material terminal 
receiving part 5 (width 10 mm of edge surface) which drew up 
thisfilter material, with plywood (thickness 12 mm), 10 it 
possesses head with pleatsnapping pitch 59 mm, pleat you 
snapped to waveform and you suppliedbecause of sealing held 
down with filter material holding down frarnework3 (plywood 
thickness 1 0 mm), assembled air filter in rod hot melt resin 
(pitch 49 mm of width 5 mm , thickness 3 mm , length 560 
mm and rod resin) equipped filter material pack 2 which is 
processed. 

[0040] Air filter of this Working Example was weight of 4.5 kg, 
as for weightas for approximately 50 % reduction and 
dimension it was possible ^comparison with 8 kg of air filter ( 
Working Example and gas permeation surface area same N 
supplied air filter ) which was assembled makinguse of glass fiber 
filter paper of conventional approximately to make 80 % thin 
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withthe thickness. As a result, it is something which can 
improve workability of conveyanceand installation of air filter 
considerably and adsorbed matter it haspossessed also merit that 
can renew air filter by feet thatwhile adsorbing shape stability of 
pleat folding part amount is good, adding, is not 
theconventional , exchanges only filter material pack. 

[004 1 ] Embodiment is shown concerning difference of characte 
ristic value due to theconstitution of filter material next. 
Furthermore , evaluation method which is used with thebelow- 
mentioned Working Example is as follows. 

(Color comparison method trapping efficiency : %) ( loss of pre 
ssure : Pa ), ( filter property value ), ( dust retained amount : 
g/m2) 

ft did these various appraisal, making use of test facility which is 
shown in Figure 3. It installed sample filter material 22 
(Vertical 100 mm , side 200 mm) inside test duct 21, through 
air ejector 25from dust feeder 24 (OomoA 1 industry supplied ) 
making use of compressor 23, it supplied inside the JIS 1 1 kind 
test powder dust duct 21, Test air speed is 2.7 m/sec. "color 
comparison method trapping efficiency " measured scattered 
light quantity simultaneously making use of theupstream of 
filter material, and digital powder analyzer 2 6, 2 6* (Shibata 
chemistry machinery industry supplied :P - 5H2) which is 
installed in downstreamsought as percent (%) of value which 
divides (scattered light quantity of scattered light quantitative - 
downstream of upstream) with (scattered light quantity of 
upstream). " pressure loss " measured pressure loss of filter 
material making use oy S star gauge 27. Furthermore as 
for symbol 2 8, 2 8* of in the diagram as for flowmeter and 2 9, 
29'asforpump and 30 as for absolute filter andthe31 it is a 
blower. " filter property value " is value which divides absolute 
value |lnX| of natural logarithm of valueX which deducts color 
comparison method trapping efficiency from 100 with pressure 
loss. When this filter property value is large, it is a low 
pressure loss and a high trapping efficiency, factthat it is 
superior in performance as filter has been shown. " dust 
retained amount " when pressure loss of sample filter material 
reaches to 350 Pa, sought thetest powder dust weight which is 
accumulated on filter material, from weight increase of the filter 
material, designated weight of per unit surface area of filter 
material as dust retained amount (gfai2). 

[0042] (Working Example 1 to 15) As hot melt adhesion fiber 
of (a), polypropylene core and polyethylene used thecore- 
sheath composite fiber of shell, fiber length is 64 mm, 
fineness as shown in Table 1 to 4, has usedthose of various size. 
On one hand, electret film of thickness 10 m of 
polypropylene which aluminum stearate theO. 3 wt% is added 
fiber which splitting is done was used with thescrew type 
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[Si] 



splitting cutter as electretfiraois pip jp7 fiber of (b). fiber 
length made 90 nrilli, as degree of splitting changing, shown in 
Table l,set to various fineness. 

[0043] Supplying respective lap of hot melt adhesion fiber (a) a 
nd electret firmus prc^ jp7 fiber (b) tothe roller card 
simultaneously, while drawing up card fleece, shifting thefleece 
in direction which with lattice layer crosses in advancing 
direction ofthe fleece, pleat doing to snap little by little 
laminating, itproduced web of type which fiber arranges into 
web tMcknessdirection. It passed through this web to air slew 
system oven of 1 30 °C, did 2 irrin heat treatment,after cooling 
made filter material. As shown in Table 1, it modifies 
proportion of hot melt adhesion fiber (a) and theelectret 
firmus pre ^ jp7 fiber (b) and weight of filter material which is 
acquired, variously. Furthermore , as color comparison method 
trapping efficiency shows approximately 60 %, itset weight of 
filter material, experimental result and consideration are 
shown below. 

[0044] 

[Table 1] 







a/b 


mar--*) 




HZ 




mm 

% 


mk 

Pa 


74*9" 


h 

g/»* 






matt 


a 


b 


g/ra* 


mm 


g/ce 






1 


80/20 


32 


5 


261 


26.1 


0.010 


6 0 


122 


0.008 


560 




2 


80/20 


6 5 


5 


248 


17.7 


0.014 


6 0 


90 


0. 010 


530 




3 


80/20 


90 


5 


235 


H.7 


0.016 


6 I 


95 


0.009 


510 




4 


80/20 


3 


5 


228 


20.7 


0.0U 


6 2 


345 


0. 003 


730 


ft 


6 


80/20 


1 0 


6 


250 


20.8 


0.012 


5 9 


160 


0. 005 


680 




6 


80/20 


25 0 


5 


247 


16.5 


0.015 


4 5 


98 


0.006 


510 
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[0045] In Table 1 , proportion of hot melt adhesion fiber (a) a 
nd electret firmus pn.o jp7 fiber (b) (Furthermore in each 
chart, a and b it is indicator simply. ) in the80/20(weight ratio), 
electret firmus prto jp7 fiber fineness of (b) was locked in 5 
denier, finenessof hot melt adhesion fiber (a) experimental 
result which changes was shown. Working Example 1 to 3 to 
be high trapping efficiency and low pressure loss, because it is 
superiorin balance of both characteristics, it understands that 
value of filter characteristic islarge. On one hand, with 
Working Example 4, because fineness of hot melt adhesion 
fiber is small,the melt-bonded point becomes many, pressure 
loss has increased in resulting. With Working Example 5, as 
for pressure loss it was improved with fineness of the(a) as 1 0 
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»2] 



denier, but when you see from balance of trapping efficiency, 
thefilter characteristic is inferior from Working Example 1 to 3. 
Conversely, with Working Example 6 to which fineness of hot 
melt adhesion fiber is toolarge, because trapping efficiency is 
low, it understands that filter characteristic becomeslow. 

[0046] 
[Table 2] 







a /b 




HW 




MM 


mm 


Pa 


74*9- 








ftftfcfc 


a 


b 


gV 


mm 


g/cc 


% 






2 


80/20 


6 5 


5 


248 


17. 7 


0.014 


6 0 


90 


0. 010 


530 


ft 


7 


80/20 


6 5 


7 


256 


26.6 


0.010 


6 0 


86 


0.011 


590 




8 


80/20 


6 5 


0. 5 


230 


7.5 


0.015 


5 4 


138 


0. 006 


380 


9 


80/20 


6 6 


20 


325 


32.6 


0.010 ' 


3 S 


80 


0. 005 


780 
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[0047] In Table 2 , proportion of hot melt adhesion fiber (a) a 
nd electret firmus pno jp7 fiber (b) in the80/20(weight ratio), 
fineness of hot melt adhesion fiber (a) was locked in 65 denier, 
fineness ofthe electret firmus pr ? jp7 fiber (b) experimental 
result which changes was shown. Working Example 2 and 7 are 
high trapping efficiency and low pressure loss, itunderstands that 
filter property value is large. On one hand, with Working 
Example 8 where fineness of electret firmus p_"? jp7 fiber (b) 
issmall, carding with roller card became bad while producing and 
couldsee occurrence of nep. Because of this dispersibility of 
electret firmus pre^ jp7 fiber in filter material which isacquired 
becomes bad, it is something where trapping efficiency has 
become low. fineness of electret firmus p.? jp7 fiber 20 
denier with thick Working Example 9,because trapping 
efficiency is low, filter characteristic becoming low you 
understand. 

[0048] 

[Table 3] 







a/b 






J9$ 




mm 

% 


P a 


74*9- 


g/» B 






Sfitfc 


a 


b 


R/V 


mm 


g/cc 




H 
8 


i 


80/20 


3 2 


5 


261 


26. 1 


0.010 


G O 


122 


0.008 


560 


8 


80/20 


3 2 


5 


256 


12.8 


0.020 


60 


124 


0. 007 


500 


m 


9 


80/20 


3 2 


5 


185 


46.3 


0.004 










10 


80/20 


3 2 


5 


176 


29.3 


0.060 


6 5 


475 


0.002 


80 
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[0049] Li Table 3 , locking proportion and fineness of each fibe 
r experimental resultwhich changes, at time of filter material 
production bulk density it showed. Working Example 1 and 8 
are high trapping efficiency and low pressure loss, filter 
characteristic islarge. But with Working Example 9, because 
bulk density is small, extension and retraction deformationbeing 
too large measured data obtained not to withstand by air speed 
ofihe 2.7 m/sec,^ was not. Li addition with Working 
Example 1 0 where bulk density is large, pressure loss to belarge 
was practical out of range. 

[0050] 

[Table 4] 









mar--*) 


Bft 


« 




m 

% 


mji 

ft* 

Pa 




g/« B 








a 


b 


*V 


mm 


«/cc 






i 


80/20 


32 


5 


261 


26. 1 


0.010 


6 0 


122 


0.008 


560 




u 


80/20 


3 2 


5 


135 


11.3 


0.012 


6 3 


111 


0.009 


410 




12 


80/20 


3 2 


5 


361 


24.0 


0.015 


5 9 


125 


0. 007 


720 


13 


80/20 


3 2 


5 


230 


38.3 


0.006 


5 9 


65 


0.006 


850 


m 


14 


40/60 


32 


5 


104 


5.8 


0.018 


6 3 


210 


0. 005 


250 




IS 


100/0 


3 2 


5 


590 


40.3 


0.018 


3 6 


102 


0.004 


950 
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[005 1] Proportion of hot melt adhesion fiber (a) and electret fi 
rmus preo jp7 fiber (b) experimental result which changeswas 
shown in Table 4 . Working Example 1, 1 1 to 13 is high 
trapping efficiency and low pressure loss, filter property value 
is large. But, as for Working Example 14 where electret firrnus 
pre o jp7 fiber is many, bulk densitybecoming electret firrnus 
pre o jp7 fiber control, pressure loss becomes large, when 
ittries making filter characteristic, is inferior from Working 
Example 1,1 1 to 13. Enlarging weight, trapping efficiency 
did not increase Working Example 15 which doesnot have 
electret firrnus prto jp7 fiber, and filter characteristic was low. 



[005 2] 
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[0052] 

[Effects of the Invention] As for filter material replaceable typ 
e air filter which is stated in Gaim 1 , be able to utilize thenarrow 
gas permeation aspect effectively in stability without adsorbed 
matter whileadsorbing pleat geometry of filter material 
deforming, air filter because of thelight weight workability of 
conveyance and installation is good. In addition, air filter can 
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be renewed by fact that only filter material packis exchanged. 
As for filter material replaceable type air filter which is stated in 
Claim 2, fine particle which itshould remove it is possible, to 
adsorb easily, at same time, thehot melt adhesion doing hot 
melt adhesion fiber and electret film fiber, it can maintain bulk 
of thefilter material. As for filter material replaceable type air 
filter which is stated in Claim 3, it is possible, withstands use 
under high air speed, to maintain bulky weave of thefilter 
material with hot melt adhesion fiber of thick fineness it 
contributes even for pressure lossmaintenance where filter 
material is low. filter material replaceable type air filter which is 
stated in Claim 4 shows trapping efficiency which issuperior in 
little pressure loss. As for filter material replaceable type air 
filter which is stated in Claim 5, filter material pack, 
whileadsorbing pleat geometry being stability, at time of filter 
material exchange toremove simply, can exchange adsorbed 
matter in filter material. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a oblique view before assembling which shows Wo 
rking Example of filter material replaceable type air filterof this 
invention. 

[Figure 2] It is a exploded oblique diagram which shows one exa 
mple of filter material which is used withthe this invention. 

[Figure 3] It is a step system diagram for filter performance test 
in Working Example. 

[Explanation of Reference Signs in Drawings] 

1 air filter external frame 

2 filter material pack 

3 filter material holding down framework 

3 f and 3" filter material holding down framework end face 

4 filter material 

Edge of pleat shape of 4' filter material 
Edge of straight line of 4" filter material 

5 filter material terminal receiving fixture 

End face of 5' and 5" filter material terminal receiving fixture 

6 filter material 

7 pleat top 8 and 8' pleat geometry fixed support mate 
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2 1 um>? h 
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23 
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3 1 ?P7 

[01] 



1 




2 



rial 




11 


hot melt adhesion fiber 


12 


electret firmus prto jp7 fiber 


21 


test duct 


22 


sample filter material 


23 


compressor 


24 


dust feeder 


25 


air ejector 


2 6, 2 6' digital powder analyzer 


27 


~* J star gauge 



2 8,2 8' flowmeter 
2 9,2 9' pump 

30 absolute filter 

31 blower 

[Figure 1] 
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[Figure 2] 
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